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[0 0 7 0] looHlt»W:*5V>t, WfRV^ti—ifi 

[0 0 7 1 ] loolH(0B««c*5l^T, mlfEi;^^-^ 

[0 0 7 2 ] giJ<OSffiir33V^-C, **Wfiv ±t^m^ 

[0 0 7 3] lO(OHlfeJ^fl|trjoV^ v r<D^r^/ Mi* 

[0 0 7 4] lO<OHJ6^!®ir*5t^. Z<D*ry Mi, 
gtfptt * ^flS * < * WAS *3 # 5 {££1 <Dtz#><Dl 

[0 0 7 5] looHlft«lB(c*3V>-C, CKD^yMi, 

[0 0 7 6] 1 OO^ife^ffi^ioV^T, HftEKIg^ffifD 50 



16 

[0 0 7 7] 10W.JHfc»IB^*5V^-C, IW^ry Ml 
[0 0 7 8] lO(7?jlJS»HB^*5V^-C, £ Mi* 
[00 7 9] 

v ^-iaot#f^Sii5 e rcoy ji x n 
Ktofc^MfcH— ■ III: <£ oTEWMiO: 

^) li. 2oeoi^v^u Clixb<£> 9 ifrfi* li 

ii\ y ^TJ-^cDTk^, a*. K**fci±>f ^-i>jbr^ 
^yh-y : 2 H, 13 c, 15 n, 17 o. 18 o£ 

7tli 34 Si:l(jiSWI& 

[0 0 80] *«J**HW4* ^ii. #Wtt*fcli#** 
(CR) l-^i~^ 0 CR-A*B5f^ffl*fetttt-&tt, 

feS^fefc-S. »fPtt^^tt, CR£:[&l^Tii, S/h 

tfJMMBSflUBli* CR-AW^ni:ltJ3<# 
ft!slffii*li J: o t«8 $ iiS ^ 5o Mx. 

■eftJt*ltf4bttV\ #*L<fi, CRtAt^ftlt 

< li, (MS) n ^*f^W, -<^K«-7^^V>h^ 
SriB^^ftv^. MfPi*aK«v »^L<{i, ^*f$ix^ 

«J^«Hgi-5w tSr*5fe-f-5o CRSfcttCRitSd 
*(i. A*lt»i-*fc»^»JDSn6*&Sr»V^-Ctt, 



(10) 
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[0 0 8 1 ] A*S£TfCR<Dtt<DmkLXttiUT&mf 

^coKig (d — r ^ / tr^^Srft** 

tb. CT;tfcf, ^ h 1^7" hTfc'^V (strepavid 

ine) ^-y ^ 7ty>-7^o 

— ^/-'Ci^y -v T fyy-T^n-^fD^lT 

1, 2-yt Kn^v-x^y (HO-CHz - CH2 - 10 
OH) ) fciUtffiOl, KP^ymv (H 

^7/^^t)(?) 1, 2-yfcK^yy^ 

n-^-y-» wtUi. mWfcttT!)-^ 

-B (OH) 2 */c(^^y^-B (O^^/U) 2 ) 

—f&tibizLte&mo v K/y vm&* ^<^wm 20 

an/u- 1 g GK^-r-S) ; S^JRir^"t-5 y 13 
1/ K ^ =JV— t^S^tt, Ni (II) 

ico^l hi) dZM-^t^ MkN i 

(II) *fc«>r$ /IBR-^I/- MfcN i (I 
I) ) -Ctt/B£ix»S) ; ^/u^^-^-V-S- h^>^ 30 

7 * 9 -ir t^^-T ^> ^Vi^ ^ ^-> 0 

[0082] HRfc* iE-esiKiSnsa^ttS*^ 

v (Mill d— f tr^v). -efcp, 1 
0-20%w«««m«*WoJ:54ES I 

yhTt^^y (strepavidin) % J J^frhlfe 

[0 0 8 3] li^yKtfc^DLil CR^bA^ 
BSli-5fc*?>^S^CTftffl$*x5o W4DL 

t>*»9RWt-^"Cfct?, *\*xy-^7/\sq*<ott&yo (c 
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SMI^^WlclBKfr-rs^tTttftv^ DLfi, » 

?h\ mw^tzn^^f&w^Pfco-(^^t^mv< 

[00 8 4] DL^n^*{i. »*L<tt. Kfi^W^ 

ttf±, C RWB ITA^^i"^ * ^Mk-&«o»fPtt 

»*b<tt, Afc5VMiA(DR#fls:*^tt«l3iWBk*ff 
*r$*ftV^ 0 DL<D#J<!: UTH d - tr^^*fcfi: d 

[0 0 8 5] y>7^-£ (L) tt. ^4Jf£*XS-<£lJ-> 

s^#t*>.6« yv^-ji, Ac^t^i^, y#> 

Waot, A<^CR t W«*»ttifffflS:T#L4 
^fcliCR^bcOA^g^^Tt^-f-^^^-C^ 
V\> Dy^Hi RiS«»«ffif*fcttCR^»UT, ^ 

»^L<}^, (MS) - ^wcora. ^^K« 

[00 8 6] ^^-^kS:ffi3ii-6fc»*r, r.^y^^7- 
tt, iW4*fctt*i»tt» cooh, so 

3 H. 18L 2jR*fctt3»T ^ /S, 

s c y^-iiifc, *y\Eftm^r (filxtf, ^^^^^ 

^fk^JR-r^^. X F77/^ (tetralky)t 
fci^X h77l) — (tetraryl) tKU-FW 



(11) 
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[0 0 8 7] !)y*-OAtfcfiPRG^*t^ 

fi, AIWl:, 7^oB, ffc*tt*fcli**WRJS 

SJpSTB&fcSf** 1- ( 2 - h n -in^vug to 

Sr**»5. HWa^3fc*fty^*-W:. Rift 

ffiW^^f KKK (n u c e 1 i c) * h7>K-CfcD 

S-fcliiiUS^FSc^** (irvfrtf. y7y-/Mf/^ 
fell h y ^^Ty-^^S^-air) . v^U^x- 

( t h i e s t e r ) v m^^/U, ft bL^Cl a — 20 

S7? K^fcl^^fyK 

7^A7fo^];0'!)^" Cix^^^7- if 
[0 0 8 8] ^y/^KRJCttS (PRG) %fl£<D 

*-e*>*. p rg <t , ?>s<?n.kco'Bmv£mt(Dfcfc 

li, »W**t5^#1^^^*^k^^*Kttft»* 
Rj£t£oPRGtf>0»|ji, v-^x-^T >3r&tr*^>v^ 

[0 0 8 9] =3-*—^&.fc&mt UTIi, 3uK^S^K, 

fir y— /^*—/u*5±v^u^ ^ K*s*«f btts, r 

^LT^DyW^^^/K ^yy7^-h, -f7f 
yfrisT*— K EH4^*7Vi' (rh77/u^D7x^;u 

tl^)o * LTfi, N a BH 4 4 so 
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TciiNa CNBHs <Dft&*tz.m$$F&X'<DT J^<f fc K 

Sfcii^hv*s*tffcix5. 

[0 0 9 0] a/usR^KRJCttSi: LTfi. Xy?!)^ 

2, 3, 5, 6-T h77yUtD7x^Ml7/UtD 

4-y^f/u7^yt^yy) <^#«4fcfi 
*SSTT^, r s ^*fcrir/u=— ^ ; 45>W:Cu 
(ID 7xt y h n y y^irlMl-y7 ; y« 

[00 9 1] ^x^RJSttXi: LTliT * >^*tf b 
n..rnii, 0J;Ui. h^£EJE1-*o 
[0 0 9 2] *^7x- LXti^u- Mfc 

=fttt*fctt>f 5 / Mb Six** tflitf 

Fe (II I) ^fcJiGa (III) "Cfc^o 
[00 9 3] T/U^t K^fcfi^r h^SJCttatt LTti 
T S ^*5j:tfN a BH4 4/tfiN a CHBHa N 

KSrtUi*- hy^Mt^^ti^^I^if^ii^o 

[00 9 4] PRGSti^fe. SWOSR^ttfcBsRtw 

fflv^"Ctt«i-5fc*coBft<o#**Kfi. ^77^ 
—if, T^tr ] J **7r#— i?\ 77^y7;/F7y 

77x7- if, r^^— if, 7y^7y'>yfe«» 

3d. 7^/</Ur-F7^/ hyy77x7-ir\ ^ 1/7 
"fiy^-T— y-W^i/h7^77x7-if\ y 

7- 6 -7^^>-^— h-r t 'Kn^-j-— if (rtbbJi. fife 

[00 9 5] A, L, PRG^fc*0±15^«HaSnfc 
&3?tefi, A-L-PRGOir^y > h *5 J: T/ r co«|g 

[oo9 6] F^gNK2p (X«i^ntt«icA^«mdn«) 

fi, fy/z^w^ w^f(D^i^iWf ^s^ 
K^T, rt»«ip|i, ftfPtt^ ^k»*»lt±^»* 

ia— -efc5*s, 2 h, 13 c, 15 nu 17 o, 18 o 

4/cti 34 S (^ne>liMSS*^J:oT»ScLT*l±l 
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[0 0 9 7] *«W<^*jSfett*fc, 2oHlW^y/^ 

£ir) ; jBUI^^- h ; m ; S ; ; (« 

[0 0 9 9] **W^*jSfeli, MS*Sj:tf (MS) » & 
^ffiffii-^o i*<OMS^i; (MS) n fe$qH]fflpJ«g 

-e h JJ <y ^Tv"* h U— ifJiftgi-r t^ftMS (MAL 

di/ms) *5it;xi/^ ha^yw-^ty^MS 30 

(E S I /MS) j&&S#SUl\, 
[0 10 0] 

[HJEtS] (£4^ V/n^K (proteome)# 

•lis f^cR^fr^ii^bx, sjicynt^sn 

7;y/^4 ) 7, 1 0 Mit^rf Hf^yyT^y 50 
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lr«(|ftSixfc««-C««ft*ix5c SHi^DSMWt 

tt. #*L<tt, fll^^tt»4<0*# (pH8. 5) 

»«ISr«v^r*»fbSix, ^tnRt^y/Wl 

WttfrWfcUl ffl v ^TSBMfc $ ix -5 # . K 

/^g S HM^ICitW^^t, ilfiJ^SH- 
tf- X Sr r cDRjS^^i^^D-T ^> r. ^ ^ J: o X R 
f ^ti^ t'— X(i % iox:blxSKIIIfw»U-CJ(&5ffif^e 

rcDt^Xii. 5i^»W2:J:oTBfe*SixS ; 

W5w*5t>Ttt«**lx»2> ; fcOffiSfffflir J: 

53Rfdtt* ^ft-<X^ K<OjRfDtt*Bto f^^k^ 

II Kt77°^pH(l 6. 5l:Wbli, * 

LTt^f >ft^7f ki^/-7- r t^y (Pier 
c e) T^-x^ ^^Sixfctr— X±t2lH3eSix5o - 

9(^SDSSrl**-t-5fc»lc:, 10%y<^y-/u^^ 
tP 0 f^^k^^KIl, 7t'v ? y-7^a-^^ 
M^ttfO. 3%^r» (pH2) ^fflV^TjStB$^X 
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•^y^Kco^Wo mm^Bfxm^x^y), tvxmtut 

Du c r e t 1 9 9 8 ;F i gey s&£tfA e b 
ersold, 1 9 9 8;Figeys^ 1996; 
*fcf4Ha y n e s 6>. 1 9 9 8 J: 

[0 10 1] ^^S^COX^^iol^T, ^>-/<^K (^T 

>4 ttfiv ^SgK £ o -t ^ £ (^ft 

LTffi^ ^-Jvi-SftK SrS'J ^"T 5 r <t J: o XfeMit £ 

»f^^*3tt^«^»*»Ht (C I D) tresi-a^coir 
S*TOm (m/z) Jt^^K-Y^^SrBWi-Sni 
HJ:o-CS»»l:4^§ti5o (Link, A. J. h 
(1997), Gygi, S . P. b (1 9 9 9) , jo 
JztfGy gi, S. P. ( 1 9 9 9) ) 0 ft^T\ fl 

*w&ffli£-tz>o ftfntt^^ksn. ^tti»i 
[oio2] tr^xt^/u7 1 k y /^KSKSHSWBi- 

[0 10 3] ttmttttc. teo*fttt^^*5J:tWfe<o 
^y/^IKI4S *^3«^^K 40 

[0 10 4] 3t*tt*x/<^K5>W^fe»^*W»»* 

»^+5>4«aSr«tPo MS" l£ t^^y/^RHt 

C I Dfi7-<^ h/M^4tL^iE5iJ«aSr. SB^Jx- 
^^^P^^«C^:J:o-CI^$ti5 (En so 
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g, J b (1 9 9 4) ; M a n n , M. t (199 
4) ;Qin, J. b (1 9 9 7) ; C I a u s e r , 
K. R. b (1 9 9 5) ) o -tn-CTl«V**3J: 

tfS^Wfott* ^kKig-c^ ^flsstifcH— k<o 
2* (*fctt2o±!>#<(Otyy;K IB— ftlk^y^ 

'mm?— jutp(D^^^ (^br^en^x.. 

ft) ©«»fl*H:OjE»4aeS:»ftt5, fciffcfe 
tf, gf^o^f Ki:»t5MS»««;«ttii, col* 

l^Pltt*»ii«tfc5^btfc^ (D e L e e 
n h e e r , A. P. b (1 99 2) j 8 l^affcWKSS 

^T^fc (De Leenheer, A. P. (19 
9 2) o 

[0 10 5] &Jjfe<Dftl(Dffl7F\Z*3\,^Xs WL^Xfo&fr 

fe««»<fc:SH. m^4bitbtt> tlT^^in 

^^^«4^ff^~ffi^^^M LC-MSioJ; 
Xffi L C-MS n HK"CS?«ft3t§nfc 0 t-<T^6i 
<O^W<^K«. ^UTIEat-tfS^ 

nfc (*2) o ^HR^^^k^^m, ^^^r 

CHltJl (encounter) Lfc 0 6flKO^^ 

tt, 2%^ 1 2%t<Dm<Dmwxh^fz. 0 

[0 10 6] ^^air^JL 03A-CH*-^/f 
KM (single peptide pair) 1310 

s 0 ^L7t^^-v>ti. 1. 3#-e#bn?t 0 lWfBw 

^7 ^77>f- ^ta^JiB^iaS{-^fc:o-C, 120 
03 Bii, -tH-?rix9 9 3. 8fcitf9 7 7. 7 com/ 

S*^irj:oT. W-EWSr*i-5, 2*W^ftfott^ 
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j:oTMi^lfc 0 it (ftVI^) 5:0. 5 4 
k Lt^f If: (*1) o WSjaStlfc-* o-^ h 

S" Kt©IB-eWD»*.» WSixfc^f - K-f * 
>^I£?iJtf^ (CIDfi^^h^) 4r«XmtfCo ^ 

m/z = 9 9 8Sr*-T5-^^ K>f *^^fe«B*Sttfc 
C I D^-<^ h/uSrSr^-t- (0 3 A Kfctt S^GlKfiE 
@) 0 rOC I D^-<^ h/^t k hl^—^^—^PM 

^ T-fcofc) CB4B) irPJ^brCo 
[0 10 7] **&ovKo^a>*ttft4#«Sr*i"o 8S 

^^K^b^tBU^io Sot, 5£**3j:lW i"*twm 

•rss biw5s**^* s iiio$ns (sechi, s. 

1 9 98),*3l:, ?y 4 l/^^rf=l- Y<D$> 
^t33j:Oqi«tt*<b (selentice enri 
c lament) 6 OCO^ «<0|RIW»fLK: ± o 

tttt, 2 9 3 (03S*4 h y yv/y^^f K^5> 4 4 <D 

[0 10 8] («/r^«fitt»fc*3lt5# W<^ft*3R 

0<^*^/U3— ^»*J4fcfi"e^»* (S. c e r e v i 
s i a e) ^*5ttS**tt*^*^^K*^a*Sr 

W^-r^fc^trigfflLfc (S3) o ttflSSr, ^^W>i:L 

Jft^>*t«**^^^^W, fi20/igii) Sr^Wb 
[0 10 9] ^/U3--x»WlrJ:o-c, ffi.^jRm^T'ti 
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fftPg*S$nS (Ronn, H (1 9 9 5 ;Hodg 
e, P. E. b (1 9 9 9))). *rt 5 #*EL 

^/un-^»»jite^3&s*3li-5. it 3(2. tiffin 

tP (Mann, M. b ( 1 9 9 4) ) 0 t tl 

<o&* te, ^ 3 — * -costs***-** v ^*/h»5§SI 

10 Lfc 0 13=7$ V— XX'<nmV& (GAL 1 v GAL 1 0) 
tebWZ^? S— MZXtDftfS. ( ADH 2 x ACHl) 

[oi io] **ffi^^*wttKtt, 

^^cSg^-ifc^<J;oTI§tJbM^ 0 Mitt, p 

C K 1 d^SESnt 5 ow^/f Kli, spiStt Cm e 
an ratio) ±95%. 1. 57±0. 15 <D{% 

20 jbebostWu ttt^- t^nsatt, io%*ss-e 

fo^tZo XIK (Ronn 

e, H. 1995; Hodges, P. E. b (199 

9) ).35^^jaysn5*<b^-si-s. whi 

[0111] SfWCSSttS-Y yf-^<07^="-^7fc: 
KD^t^'77^DHl (ADH1) jScfctf 

=xl#/—/U (ADH2) ^rftk*f*£ffii§-t-5o it 

7^ *V TCAf^^^ (0 5 A) 

7irh7yuft k Z. k \Z iotgf 

mm**-* y—/^%±\zmmr^ ^ t ^mkir^m 

3HSr=i— K'i"* D *S#^ET, ADHlfl Tir F7^f" 
m^koXMWX&Z (Ronne, H (199 

5) ) 0 ^ y^— j*<d7t 5 y— icfe^sae^iBaJw 

*5^S^»S:jE5lirjH*-t-SlBAtt. cDNAia?iJ (a 
40 rray) SWSrttfflLT. ^^W^^Vf^ 
g^SIRH-C«F*fBJti45 (DeRisi, J . L. 

^ (i 9 9 7)) o 0i neij/TStis ± o\cmmztitz 

*36Mo^jfeli, fci:^ADHl*5j:l>'ADH2^9 3 

(8 8%^^^f f) layij^aeittsr 

Mitt), 

^Lfc 0 ^^JDRHtt, #****^«*Ptt*^t*ix 

is) 2»t9#<filtfi»*lll*S'>'7hU 
* LT A D H 2 KtwM LT 2 ^ h >fc^Kfi^ 

so y7Mf: (0 5 B) ) HiotEgiJ^ns^fe^fco 
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*g\ ADHlSr#5l2ffiF^iKU'<^"e*a*-fr^ AD 
it^LT 2 0 Ofgct 9 #K GHtADJ^Ufc. 

[0 113] 7/U7t Ky/i-RJS»JS:ffifflLTiifflSn 

^gl©^ (proteome) (6113^ W< 

(D3attlttfthy^>>'JH^J:o-C. 3 4 4, 8 

UJAKf^^i-h (SDS) % ftfel/tt: 

5o ^ L c-MS n '>7T^wi^lityy^f{:{fe 
3 0 ^^fcSnfc^^K^*Sitt»«tcJ:oT, MS 

[0 1 14] ±fBT^/ir-f He. filOOju g^^^ 

(DtzMz. ^>/^I^l/5 0^-(73/iLC-M 

H 0-2 0 fmo 1 (^fttHPM^tt^ (Gygi, 
S. P. f)( 1 9 9 9)) 0 - (7^/^@C07t^i- s mLC 
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li/^/wttiaor^c, s^co2ocq^^ 

— fe" — \y<D^ Zs/<9 H (S. cerevi siae 

[oi is] *&m<ojjm±. i&T'Otr^xtD* y< 

Sir) **t-S^^^^Ko^7^o»«r^afflSix» 
[0 116] r^t^i^S^^p h^>f TWftS 

W47 p n7^ yKOffltAtt-fc^o rtt^O^lglriD^ 

<D^ ;fe£E£fcP£L/c (immuno precipita 
ted) m^fc^tetf % W^Jtm^Vf^tllbV} 

5 0 ttl^brclS^fls: (precipitatedcom 
p 1 e x) l^*5*tS^^^Ktt, »CV^ WS»*ftS 

[0117] m&ztiizfiftfRv ^mt^ntiL*®: 
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;H,3 0 ES I-MSg^tyf 

fiZ> RMfi:fls:-ea» L/cSicoM ^ it^"T 5 d <h K J: o 
[0118] 7; yj^j^^^^ic:Pl{if$:"C^ft$^x 

*tLT*^#)-Cfc£. ^l^ftL&^l*^ ( i s o t o p 
ically light reagent) jo^tFjf 
\^\Lifc<DpZM (isotopically heav 
y reagent) CD50: 5 0^4^^^^ 
5 Q t£oT. C I Dti5^K077^Vf— > 

So 

[0119] (^ioctum^^^f-tS^p^^^^K 

^^/<^%<0^ ( c o n s t e 1 1 a 30 
t i on) SrBftbWS^ fc5VSi^»#J»tw»i-5 
*WjajC*^BII1"5^^SJ6 (molecular ba 
sis) SrRWU»So HH^ ^ft^jMJfiftaSu-fe^^ 
- He r 2/n e u. erbB, I GF I U 

■fe^— , *3J;l>*EGF u-fe^^-) 3BW-*5«tS*<k 

gW^S7/n-fll #*ttfclH e r 2/n e u 
U-fc^* — S:B»i-S©E# (Herceptin.Ge 
nentech, Palo Alto, C A) <0&A 
(infusion) KS^K 0 '. 40 

[0 12 0] *W6*ffi^^^KW:*fc. nffctolzT? 

7s/t>fll, jWS*ao*^^Wc«-5< 0 tot, IE 
»ft*B5*w<^«Ol:Stt*SBJi$n-Cttv^A^ Iff 
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[0121] g|#w<^Ko»Wrt:«*T?*>*, 

ctl/ttmofc^coe hTMSi) v^BttJBSlRj u r k 
a t. 45)W:+dl:«tWitbiifct htfrfflllLhRM 

flS^StP 69SV4 OTioi0 2ocoP 6 9SV40T 

(in^it loos^ia^iGF-ii/ty 

[0122] Jurka t mifo&* "M.W^f^^^'r 

A-efo5o <c-tifft5>, mb^>*IBJ!SJiSfi^**<*t«[ 

**tttr*^v<fc»t* ^*-nhs (N- 

t: Kd^^'>W5 K) bT*^v) s *5J:t/JHBlB« 

jc) _^a^-^/zc— h (Pierce. Rockfor 
d. ID) NHS^r/^-»7 

*S-efcO. LT DM S Ot fcliDM F 4 
Ka>#ftl£*&tt-Cfc<5 0 Jurka t«S*^)» 
W<^ROtf^^kf4, pH7. 2^PBSi 

««*tMSltSix6o aana (i x i o 7 ) SrPBSlS* 

✓^RSrBfcifel-So JBBJISSr 2 5 X 1 0 6 *M&/m 1 l-S . 
$K»U ^LTO. 5mg/ml^/^-NHS-t' 
it 3 ? is (Pierce, Rockford. I L) ^3 

^fy|kt/c»^, l%(DTriton X-114 

^^tt^ y i/^imm^. 5 x 1 o 7 *M&/m 1 

SS^-f-^o Triton X-114 (1, 3 0°CX\ * 
^v^T, *ffiStttt*r3 0 ox g -e<7>jS^«H3iJ:o-C 

ttfflu-cKatn-ritftutv^So ^^ft«ii> ju 

r k a tJNB|IS**|K*75»e>WllJI[^^^Wfc*^-rSfc 
^tr^tH$tl7c 0 Tr i tonfi^ 5 0mMO^7K 
^T^^-^A^®^ ( P H8. 5) SrttfflUl : 5 
(v/v) ^L-CKfttf^efeSEUfc^* h y 
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^>y$rl 2. 5ng/ral(0»KT*DL, 

|C4r3 7 , C-e— b 9 9 > 

fob. tuhJ^^K^ rtr^v«fptt^ 

?K«r«tllftLCftl:J:oTjMIU tit, «x 

fi\ Sequest^nm^ffltt^fKE 

[0 12 3] SV4 OTgtJK«r*«U-C^FWtbfcfc h 
/DfT- i?Jr&*$BJ!&t*P 6 9 S V 4 0Til+»l:«* io 

— (IGF-1R) Sr, 2xi o 4 uir^^— /jttfiT 
$&%rrz>o Ml 2 4:>¥riftaffi*8G*:. *ttt^Kll**l* 

9 . ^ogfitTfc 9 , * IT 1 ,Wfe&7c 19 1 . ixi 
0 3 IGF-lR^W^)o HHSSP6 9SV40T 
ioJlU^M 1 2WG I F — 1 R (DT /<>- V > % 

t*^B8i"5 I GF - 1 R<7)tMf£^&££^T^£<0 

[0124] P69SV40 TiHMS ( 1 X 1 0 7 ) tt. 

ttfflu-ctr^^tsn, titMi 2mM (1x10 

5 e IGF-1R^V^\ t KlGF-lRl:»t5 30 

S^J:t/LC-MS N (:j:oT, Saufc-^^KSr^ 

[0 12 5] lEttbfcfttStt, iR<OWStJlft»IJ!a* (P 6 
9SV4 0T) tMl 2*IHS^P B 1(7)iME^^^ 
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[01 2 6] »flSSDi^ y/^I^^i^^^itt 

5/E4<7}fit^£ 9 fc^iM K"C (o n s i d e r a b 
I y ) 

[0127] »M®^w^W^^iWt:$Hf^ 
wi8iLx«fflsn»5, *>^* 

gtt»l (tflX-li, TX-100, NP-4 0*fcttTw 
een-20) C0^ffiTX?JI5£^M#^o T 7 4 4 

? >s<?W<nfefc^M^XmM,\zW\7E-*1ffi (sea la 
ble) Xfe^ Zl,X*Wt£tLlZ. ffitZtlt^ 

[0 1 2 8] '*«B^CO*jSfe^*IBJJ&^ffi^V^^5r^ 

[0 12 9] (»S^^^/> c ^fH¥«w»«M"Cfc5. a 

fc$nfc^(i^^K^^^--^2-3^i- c: 



(18) 



#^2003-10706 



33 

[0 13 0] t'^-/U-3— K7i?f/i^7^^- 
4, 7, 10 hy^f Mi7^^v7^>4 C*3— 

A3) 14; ^avetu t'^>-s. ii-yo^iRifflftT^fiL 

IKSttfflUTW^Wtbfc^r^K^ftfPtt*^ (a f 
fini ty enr ichment) $tL, ^ 

mm) i:^sn»5o 

[0131] (jNB16^J8ft»l2:*5Jtsa«<o»*<05Slft 
^n— ^£ bT§Uxfc (Morris^. 1994) 

tot y t'/u t oiigtt^^e ^ y v^*54 
49, «-&SJEoRI«f y ^a^IIBfc:* 

9, -tu-cr.m4*«^&«rfbs^»s. 30 

[0 13 2] #*Tyfe>f tcaifflSixS 4 5fc#*W<0 

(r.Jxfeli, &j£mtiLfc (Mykm) J: 9 MHS'J £ n 

3) ^I^B#^^mi~^>fc^co N xu^ FD^yu-^^ 
^fc«*#Wft (E S I -MS) (Colefe, 19 9 

7) ofltffl-efcSo m2o#®i4, «ft*ttt»£*a*'& 

tt««^***£-&b;fc, a69o»*o«»*W**tfJ: 40 
^6 U^A4) o H*^kl4, ES I -MSCi 9 

^m^n>5 0 #£b<i4. tt^Six* y v*— i3J:t/« 
fDttawi4, es na^^^i^tacu 

[0 13 3] -<DT7°u-^(D$m. -tiX-Ptb, yW 
— A £ — # 7 * h v-y— i*:fc34 N - Tir^/U- a — D so 
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tt«f$^Stt^l^4t/2cOt^ff^4U J ^ 

-^5) -efcSo mj#t7Dgi^^str4 , 9 , yyy-A 

GMi — V ^ y ^" -> K— ->^^ 

^oftWiftso, ooo^iwigtiii 

^CO«l4, G e r b e r (19 9 

9 ) % J . Am er.Chem. Soc. 12 1:11 
0 2 — 1 1 03 (w^bl4^0±*^^^S*-e#%<!r 

[oi 3 4] s-g-flc 1*541*2 14, mummt 

5 0 fc:*^^J4, T#n — ^ tf — XirD^^tifc^ h U- 
7 p h7^y-^»t^CJ;ot > 
K^#*ttT*l*L#3 (B a y e r bv 1 9 9 0) 0 

iltlfcU Silftft-if (mi4bl4*bl4\ »n%ttc 
U#6) $rPl#i"^ (Wilbur^ 1997) 0 ^ 

tB£nfc 0 N- ftf^^t^=« v/y^o -y^i4, xKy 

r oy ^^7—14^ fc, ^gfccoS7K 

^*5 4tl { 6^ioW^4jBofi7K5ft) o«AS:«S^t, 

ItONaOD^tP^ifyt^ DOCH2CH20 
CH2CH20D£CD2 d C D C N tfcfcZ^Z) Z t 
iCtot^il (Ashikaga,K. ; I t o, 
S . ; Y a m a mo to, M ; N i shi j ima, 
Y. Bui 1. Chem. Soc. Jpn. 1988, 
6 1, 24 43-24 5 0) , tttt#W:^hJ) 
/U£r x Ra-NiT'^^yilSTctfCo d 4 - y >^^7 
— Sr. ^^U>-^y^— /U, CH3CNt(7)CD2dC 
DCNioil/WONaOH^Lt, IB*^«b 

[0135] » ^-tt**ttT?*>9v 

-&flc^a»47K«i*«:(ftIEb, ^bxr.ful4, ESU: 

u y^-c^^ns (^^-^5) o mmmysm&fc 

3*3 4^4 ZtLtzX*— A5C,Tto 1*3 J: 2 

^^r— A5 t^^tL§4 5t-WH"Lfc 0 ^TcoK^ 
S:, 3»ffiHPLCi^J:9*&fK4^*5 4-Cl»Kb, ^b 
X&Mmi H NMR*5 4^E S I -M S \Z 4 o T[r)/E 
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— I S*L (Romanowskaet^, 199. 

4) , ^O^Kfrti, N-tr^^/H^"^ 3 ^^^ H 
77^tD 7 xn/^7r^^ Jg^^^fc (W i 1 bu 
r 1 9 9 7) o 

[0 13 6] 0 hv^— ifjoit^N-Tir^/U 
-R-D-^A-^if- ^ if C9E S I -MSTyt^f 

H\ 4 3 jo J; 1/4 -tft-pn. io 

16 2DaJoJ:(;2 0 3Dat^5) ^*^ai-^^o ft^ 
^#Mltw*5V^-C. 0. 2mM^l*5«tt/0. 3mMC0 

[0 13 7] ««fl9*#JH^l3V^T, 7K (15/xL) t 
OM£^>v^K (7 5 ju g) 2 (0. 3mM) 23 

.fctfl (0. 2mM. j»fi^W<^JfOi(BaiDUfc5NFm 
SKSSJjDLfc) if 1 5 /i L cD*lij^ (0. 1M * so 
^V^Na, P H4. 2 5) fclSS!>Dbfc 0 3'7tt5. 
SWB^f^a^ h bfc^, w^KJ^Sr, 0. 2M<7> 

5/^^yUsS^BflK«tt (2 00^L, pHlO. 
3) SrSJDLT^xyf u UT 5*5 J:tf6 (^rft-F 
til nmo 1) Sr^JDbfco is^glUT^^^^ 
±i»«r, (m i c r o B i o 

Spin, Bio-Rad) *P<DX b l//F7fyy- 
T/U^fo— (7nraol(OW^i^ Pi 
e r c e) t^?5*L/c 0 5 is'fr#«l- «fc 9 *ifi£ 

f?V\ ^tt^U^^rO. 1 %<DT r i tonX-10 40 

o GKii #<d-y >\ #cv^-e* fc°>o x$t 

ft U *V>-efiJ»7k (Mi 1 1 i-Q, Mi 1 1 ipo 
r e) "C6EHfc*Ufcc 5 6nmo l^liW^ 

£^tr5 0%^ * / — >\s (2 5 /i l) t\ ^Btbfco a 

L^ES I -MSiaot^Lt 
[0138] /7^(^)E S I -MS^^ (iX 

A ) a, »flr^»«-efc 9 , rnttW*i*5j;tf 2 (m 

/z 8 4 3*3*1/8 4 0) (M+H) + >f^r^<D so 
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t: 0 — rt8B«Jp5i3j;t/6 (m/ z 6 8 9 *5 J: t>* 6 4 
1) cOt°— ^ x :fc<fctf»*^jS^3:fcJ:l/4 (m/z6 

8l^ii/6 3 7) ot°— ^^7ni" 0 t^^-vo^ 7* 

£>9*#5o m/z 8 4 3^*3tt5 (JS^# 1 + H) + -Y 
tV^MS/MS^^^ bA-l±, m/z6 8 1l^lt5. 

(^tt3+H) + (JX^h/Utt^Stli*) 
7=7? tls b*5-7LZ> 0 fltS^fi***^^^^^ 
— bfc*l£>f i'*:*'*— h Lfci^V^COE S I -MS 
m/z6 8 1l:ioVT x ^-^7^ h'> 

y—ifmyo. ^um/z 6 3 7 \^^^xn-t^^^ 

*SJCtt, 51±3nmol/h (ragftjfi^/^ 

K) <n$-13=7? hV^-ifJtffitt. *sJ:t/i. 4± 

0. 3nmol/h/mg(DN-7tf/U-a-D~^ 

b — if <7)ifH=J\ 36±4 — 68±3nraol/h/ 

i?<7}^£\ 0. 9 ± 0 . 05 — 2. 3±0. 4n 
rno 1/h/mgCOgiT^o/Co 0-#7* 

^ s y^>-^u-<^ (0. 9±0. 9^J:t/0. 8 ± 
0. 6 nmo 1 /h/mg> J: «9 JtOg#^0^fi, f5Ay 

(B1XC) o ^tlb^^^^ h/Wl 0. 7 5n^l 

[0139] ESI -MS^ V Finnigan LC 
Q^^-Vh^s/^ttlSS^ofeo X-^^r. 1. 5/i L 
/ / 7$X<DW.&&A^ XoX. m/z 6 2 5 — 8 7 5 (D± 

co-f ^>-t: 0 -^®®^lt^bt#^ (3 0lH3co^^r-Y>^ 
V*WfcLfc) o 
[0 14 0] SJWKfciffES I -MSSrttffiUB 

^e^^ y >^i"5/ci6^, «fflSJx»So ^(-tf^>- 
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mm 9 ^ ^<oBiiti^t ^ r <b^pj 10 

ffi-Cfc5o 7*-^6i*, r^frftlUstf Steffi fcaKO 
4vKo*^Sb45IMIWl<o»56«:ll«U 8MMS 

r -t- p ^*sfi o x mm z> z t \z x o x&m 

•=e-7vM^Sfc t<D7r is^ffr !7 — /u* 9 s> ^ + 1- 20 

[0 14 1] ±E<0*ffit»flU*jSfe^ 

\zmm$ti&Z>o s F Ali^<7 y r $ ^ i 
H^U SFCIiTtfyu-C oA-a-^t^ 
K(glucosaminide) N — Tir^vU h7> 
^7x7-*tB§ftt-tL-CSFDf4N-7-fef-/^/i' 

[0143] (K*-fk«j->:^ttliafi«ffi«» (CD 

fcjitmaitt, cDGS3R.fto»wtzig«j/j;a*^** 



[0 14 4] I a^ioct^I bICDGSIl * 
7*-^>V^ yy 9— if (PMI b) (I bS) fccfctf 
^^^^y/A^-f (PMM2) (Iai) ClJxb 
te N 775^-^^/— 7— 1 — 7^77^*- h^<7? 

&m<Dlt#><D&SMW& (^^A8) (F r e e z 
e s 1 9 9 8) <D— 95T*fc£) (D^&tifz teX ^Oilcfco 
T3£b5<> rogB^§84--f-5*«a*«tt, h 

— 7— 6 — )^7^ai— K ■7>y-7-6-^77x- 

WbfrXteteV^bXhZo bri>U PM I b:fcJ;U*P 
MM2I1 BBSEtttr^-fe-f sn»5 0 p*?L©j^M^ 
^ ^7 ny-Aij:, Ry n-yu-p— 7y/-7i/y^- 

PSrfl^-f-S (7^8, Chapman^ 198 
0) „ CCOv-V^— feff*. **Wo#ttSrttfl3 U 

MPMM S io,J:^GTP 7- 1 — pfrb 

GDP-7y;^^St^*-Cfc5, GDP — ^ 

^^**fii*tl/ (G laser. 1966, Preis 

s> 1966) , ^urh^siiii ftm&j^mm 

-^>/-7-6-PC±^<hA^if^fc^<^^n 

4§-g\ ^yy-^-i-pjoiO'GDP-^y/-^^ 
ftbti-T. *:<d&^ &&l,1t KSI 3-;u-P-?y; 

— 7f2E S I -MST^tB^^V\ «GTPH 
s&Kftfetf, GDP-ry/^t'D^^^y^I 

^{wtt^^n. ^ItATPiif^v ^(O^*, 
/^-6-P(ivy/-^^bWbW#^^o PM 

-PX'MteZtl. ^LtPMM2(7)^SI^tt, 

[0 14 5] JrtU7KD ^)6 0—1 0 

; 1 OJSiVl 5j^*Ky 3— >u 
■eSx.B*tt?fc*. fcv^5Ei»^JIfebixTV^ (Ru 

s h*D J;OTa c h t e r , 1 9 9 5) 0 :wJ:54B 
^ot K!) ^-/u7y^-^t?)MMf^ 
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flSKU=— /ho -Ifg^fr (B-S-Doho - 

p) co^tL ^9(c^sn^o tftBISixfcv'h 

d^d — ;u ( R — t - B u S i Me 2 ) ft fJTD/L' 
^^/uK-CttlBiiKtt^K'IkSn (McMurryiSj; 
t/K ocovsky, 1 9 8 4) LT7 D /I'T/l'S 10 

— fV\t\fir^-^}^ v'^Stt^.^X/^ (R = CHs) 

poc i a -eiift««cK«gi*5j:t/y ^•fksns (r 

u s h^octt/Wa chter, 1 9 9 5) 0 '<? U-/^ 
/jfcfCjol^T, ds -fyl/nyy (CDs NHCD2 DO 
OH) ft rt»R» t U«fflt5fc«)IBffitfflM 

v/yil rMEO><»« (B r C D 2 COOD*5j:T>'CD3 

NH 2 ) fl>fe, «»»4-&fi8;fttlfS:«ffiL-C»*^WK 

$n^ 0 20 

[0 1 4 7 J «7k*-fkrt»«*1?*>5. B-ds-S- 

Do i 10 -p-7yy^il MUb^fPtt s * ° 

J>«r. GDP-7yy^*3«t^*B-d5 -S-D 
olio -PXSC^fl^*!^ V*^- £ 
KJ;oTKi!fftl-^/S£*t5 (Ru s h^iWe a c 
h 1 e r , 1 9 9 5) 0 B - S -&^fc<D £ 5fU,£ 
ft T^D-^-^f^hT^yt-XK^I 

[0 14 8] «*Di4«S«v'3— hKU ^-/U7fD^^ 

^V^O^^y^CDGS^lr#fti-^»^^3ECD^ 

[0 14 9] II mCDGS\~±Wfa<DhZ>G 1 c-NA c 
Vy>^y^y— ifl I (G 1 cNAc-T I I) 

^CQG I cNAc h7>^7x7- if I lit 
v?v"T o — 2 T^x-^- (biantennary) 40 
flffgyu-tr;*^ GlcNAc^ tB*^8t!l ^ 
K^WUDP-G 1 cNAc^b^yy-^S^2fi 
(^Tfgigc (Core Region) frf£»j£it3 
U^AIO) (Schachter. 1 9 8 6, B 
rockhausenb, 1 9 8 9) 0 Gl cNAc F 

=71/77 ^=7— M I Hi, ^rffiljc^^^vy— 
^«»t ^ U 3 ->/Wb^ So-J/f so 



5:ii<, »*tt*-J:o-r«lllSiX»S (Kaur 
1 9 9 1) o lot, I I SiCDG SCDfctf^KIC 

7 *cXnM7tM$m (reducing end) \Z&& 

»^J:oTmH**t#5 (Ka u r 199l),St 
o-C. I IiCDGSOSS^Wt «?Dtt«ayv 

J:oXlfe$tlfl6 (K a u r 1991) , «*. 
ft rp|g<Oa-D--^^y y/U7x^/K y^ 

^r^-Mt tr^v-a{«iy >-^-^^$n 

tits, 6-e KP^^tt, ^^1 lHi?i| 

J: 5^3WlWl^t»BISnS (Paul s e nio 
£1>*M einjohanns, 1 9 9 2) 0 x^7M) 
TA-# >/u- l - 

FH^dp Tir h7^ h ( a m i d a t e ) 
(P a u 1 s e n 1 9 9 3) (t ZiS^^^^ 
W-A12) o *t08^7*V7;u4 2- 

}#5 0 186-OHI1 l/2|t(D^U 

— O-Tir^yu-W/ 1-hD^P n7ir h7^ 

Scojffi,««U:J:*t G 1 cNAc h7^7x7- if I 
(7)/c^<7)Sfg^^«L, r<DG 1 cNAc Y=7^ 
7^7 ^7 — if I ft T r i t o nX- 1 0 0 9U-=¥JFF 

■*Wl*fc«Bt5lttfl!l^!l a^Btiot, G 
l cNAc-T I l*fltfca£*Sft»* r^BStt, 

lMffl^^^tlTbn/c (K a u r 1981) , 

[0150] mmm\z&mtem*mmffi t ^tcmmte<n 

-&/j£tt S®PEG-v^7^y W>f y^py^Sr 
ffflt^r MfrLTfTfrtiS (Gerbe 

r 1 9 9 9) 0 t^fyftHgill UDP-G1 
c NA c^Sctt/ h7^7x7~ if I I hM~>( >*c=l 
hb (Kaur 36j:0*H i n d s g a u 1 , 199 
l.Tanb, 1 9 9 6) , ^ \*XmmUm<0®faVm 

(Gl cNAc-T I iwiw t^^si^n^o 

[0 15 1] (ViCDGS) ^j3v//WWW<^!l 

coa s nas^te»*n«j!Hf*s-&si-y (llo) 

ft 2 6(7)G] cNAc, 9fliOO-v^y — X&£lf3& 
<D?/i>=i<~-Xt)>h%:Z>o S3fi. ViCDGS*tS*(0 
*^ny — Aft LL04^*WB, loEJLkO^Oi^ 

r tfcTFZtltz (Kornerb, 1998) 0 LLO 
(DmMkWomtL* A s n «S^JS^i-S h =7^7,7 3L=? 
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e r 1 9 9 8) o L*>U ffft"rS*»<0«*<k« 
¥ffitt£*T?fc'K :iltt8W^!)3>'/i/|5»ll V 
SCDG Sftf iCjo^tgl 5 r <b iSr^t (Ko r n e 

r 1 9 9 8) o fi£oT, E S I -MSllj:^) A s n 

[0152] Asn-Xaa-Ser /T h r Ba?iJ$r$ io 

tf, 3-775/ SaSlrtt Kli, ^y 
=i>/yHb^fiff*SK"efcSr. ir^^nfc (Ron i 
nb, 1 98 1) o t!)=f»h7^7x7-t*(DES 
I -MST^t 1 ^ cafc*60O8cB§tL Asn — Xaa-S 
er/Th f E?iJS:*trii«l4^^ K<DB-S*£^# 
JCftflFi-S 3) 0 — yt^^Fs NH 2 

— T y r — G I n — S e r— Asn — Ser— T h r — 
Me t — NH 2 13, J^Mt]<D^^joVNTrSV^^?r^U 
(Ron i n ^ 1981) 0 <<7*}- Kte, l±(^^§ 

'mi. E S I Hiot^ ^>"ft:£*K m<o^ir 
^^kH-xM^o B s— r h77/i/*D7x^i/x^f^ 
£ NH 2 -Ty r — G I n — S e r — Asn — Se r — 
Th r-Me t — NH 2 ^(D^^l-ct «9 . ^Oh7^ 
.7x7-f^)lS^IM bti5 0 vKo^ffltti, 

a-y □iryrt^giW^D 3S//Wk*5t«K<SJE 

h) ^?uy — B S-Ty r -G 1 n-S e r - 

Asn-Ser-Thr -Me t -NH2 *3 £t>*D o 1 30 
-P-G 1 u^(I^>^^^M (Ron i 

1981a) v m*x\f*?^ikm®&mo&ffi$t-tz 
:ttaot, »3RW^wK$tt»So ^y=^Hk^ 

aflCOitVSCj:5S»^*«. E S I -MSHioT 
*=.^y^^Six», irt^liHPLCIitotMS* 
W#5 0 B-N (CDs) C D 2 CO-^#S:ffiffit 

[0153] la, lb, I I^it/ViCDGSiS 

$HF-*i±* *5^*»5>n, r*xfi (M-fH) 
-elg^OS^ *9 (isobaric overlap) 

ttiB-b4v^i:Sr»-t-o la, bilio (M + N 

a) Mty^lvy/^WkB- (N.-CzDs) - 
2, 2-D 2 -Gly-Dolio - P rtgMR*g£> (M 
+ H) + -f^^^^W^SifiLfcrsaiBl*. NaMty 

<btri:*9 x E S I -MS*#Sr3Bffl5i-Sr. i:HJ:oT, 



[0 15 4] *IBteS 
S*l»5 0 PMM2*)i(J J PMI bliRWi:7yt^S 

E S I -MSgfMt^ 20OTyt>f^ — ig<7) 

[0155] (WiifWTyt^) 

2/ h«r*±-rt»»[i-5p +#&0. 9%Na C 1 SrflsiD 
Lt, ffl#mm**<OlU&* W^S)8S^5mg/in 
L (ftgiftfcltt. lOOmcL) ttT^7)» 

»BBjB*««aii"So ^>^ff£r. BCAfSJg (B 
CA ProteinAssay^ryK Pierc 
e) ^ffllt^^Mt^ 
[0 1 5.6] £HS?RJES*te* 20~30mcL-Cfc 
5o SR^hy^SiSH 3mM (SFB) Mt/2m 
M (GM1) :n^Mils 1H 

~NMRy^t^S5)Jt^W3i* (DMFWM 

^rJl^tU 0. 3mMjoJ:l/0. 2raM"efc5, 2 0 — 
3 0mcL~ ( (£«<E>iI*D# (2~3mcL) + (5 
0-7 Omc g <o£* w^«tt:S?L< 45©l:+»4 

Ji, 2 0 0mM<7)^iy^th!)^A, pH4. 5) 
Sr. 0. 5mLx^^yh>7f a-yicKJOL, 

0,«f^7 P ^^^Bt^ 0 r.coRi££. 3 7Wy 

[0 15 7] SFBCo^t : KO^M^, 4. 5 — 

6i*HiaitTSit, gmi wr*«M>oL#aa\ 

Sfctt^COKJ&tf:. 100mcL<D20 OmM^D 
#/u#vfttt«* (pH10. 5) ^^^v^U#5 0 
[0158] GM 1 tCOV^T : ^ (Dfcfc&O. 5B$Rflii 

[0 15 9] ^xyflfdl :n^tV^S:*J: 
rt«lWW«:»bDi-5 (-tn-Pixl nraoU t 

7;u=S: % S15, OOOrpm, 2#Rfl, ^?£-C\ ^u- 

y HNUSiirfc»UT»»arA*i-6o ^M^hrtf^v 

— TJf a — tf— X ( I mm u n o p u r e i mm o 
bilized streptavidin. Pier 

c e) Sr. ^□/M^tV^P'7^ , 77^^7 
A (Bio-Rad) llAtl^o fcT— XSrjfiADL 

T5nmo 1 <D± V^^'&^tfejKD b*— X 
S^tg^H, Pierce ^ 9»3eUfe»&, 1 0 0 
pmol/mcL) Sr?#5 0 U" V^u<D±fS Sr/<>f ^ 

-So :^fy7/^l-)3 ) OOOrpmT^tVlT, 
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«JM<D±ffif«rlfcSU 0. 01%Tr i ton 

X-lOOfia < k 5 l£3?5fe^ U 

[0 16 0] ZfeV^-e, ft»tf— XSr3 Omc L^^SMtK 
ttV^T* 10mcLO4mMbrtfySfttf 
^Si"^o ^Hb^f y^LT, Sift 

SrES#\ tU2-8lC-e2- 1 2 WffiB>f ^a^— h 
£it£ 0 Itlb^t^/^, #)3, OOOrpmt^ 

[0161] #Cl^-e. fy^S:, 60mcLO50% 

£<Jfa%mm<D (M + H + ) + >f ^Kol^C* lam 

[0 16 2] »fiiSnfct*ftnmo 1 /-f ^ 

[0 16 3] (GMl^t/SFBICOV^T^ 
^^OBKRW^W) ft«RJtl»iNI*jNBJiaSr, 

M 1 fiS Lfc 2 oco-^ ^•y/v^sX.XJQ ocolE^fr = > h 

[0164] 50mcL(^0. 9%Na C 1 

t\ ^^-T*2fRgx 50jgf SMI 

[0 16 5] if^/i^ UTF<7>J: pCBCA (Pie 
rce) T^/ir-f ldJ:oT3e*Ufc : K*A*3±VB 

819 AH Sr. ^->ifa}t7^^y$r, Ii^tt v 2, 

K 0. 5, 0. 2. joJzl/O. 0 5mg/mL(O8l 

1 : 1 5T?*RU t LT#*« tfcjRfy^KO 5 m 
c L*3±tJWSP*il»*-f VhSr, 2ig"C\ 2 00mcL 



JRU ^/UT^^^tt/^U tLT3 7°CT'6 0^ 
<££PU t U 2 0 0m c Lfl?*©*i*tt5^7 V 
>-=*^-<>;/ h4» s 5 6 2nmt**M^-^-t^ 
ffliE L (blank corrected),^: LTi 

«ia A j: o -tugs t Jt« u fc. 

[0 16 6] OTtfc^HK 

10 Sllfc : 1". (US) 12. 2mg/mL. 2. (IE 
30 10. 8mg/mL. 3. (jES) 11. 9mg/ 
mL. 4. (jE«) 12. lmg/mL, 5. (]E*) 
10. Smg/mL, 6. (IES) 7. 79mg/m 
L. 7. (jEfif) 15. 7mg/mL, 8. (IS) 1 
1 . 4 m g /m L 0 

[01 6 7] >^rrL-<— v-3 J®f+ 3 Omc 

^7 V* E p p e n d o r f 
*DLfc5aE»«» (2 0 0mM ^xySfhy^, 
pH4. 2 5) GOgl^ SSS* (3mc L<7>#£1f;* 
20 h^/^^SS. GM1 trol^T2mM*5J:tJ ? SFB^oV^ 
T 3 mMv 6mcL*t) +7 5mc g(D|^/^ 

3 0racL^ M"Cfcofc 0 fe#l. <£>>T 

y^ra^^aVS^ftlt f?)]ll3mcL(DSFBS 
KiSSK. 6. 14mcLOlf«», 
7. 8 6mcLW»r««»S:tA/fc; GMlSf^ 
tT\ rco^ y^a^-y 3 y|:ttt/c C£AT£#fia 
?>^<t) o 

[0 16 8] #Jfe#1^^^S:, 3lT?»tfftfc 0 RJC 

3 rt^JS^ntl^otRttU, 5. 5I9KI 
^yar^-^yayl, 3mc L^GM1$S?:> # 

RJCWSr. 7k±l-KSU ^U2 0 0mcL^200 
raM^y^-*-^ha«»(pH10. 2 5) 

[0169] »«#Wfe J:r/»«f*Wtt. Clinic 
a I Enzymology Assay (Typic 
a 1 ) ^E«0>ii9T?fc5 o 
40 [0170] »e>nfc»*Sttli, ¥*&»*«*n m o 

[0171] 
[^4] 
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B-Gal 



SFB 



Tr St 
It. *f* 




sd 




+/- SD I 
1 


2 


66.0 


2.6 


0.90 


0.05 


&« 3 


35.5 


3.9 


1.54 


0.3B 


fl* 4 


51.1 


2.7 


1.35 


0.25 


38.8 


8.3 


1.01 


0.12 


ft* 6 


51.4 


9.9 


2.25 


0.36 


7 


40.9 


3.7 


1.12 


0.20 | 


GM,{#1) 










0.9 


0.9 


0.60 


0.21 




0.8 


0.6 


0.70 


0.20 



[0172] (1. 2, 3, 5, 6-r h77/U^n7 
h y 7^tD7tf- h (1)) 25 g (0. 1 
5mol) (7)2, 3, 5, 6 h77;^P7x/- 
/K 3 5raL (0. 2 m o 1 ) CD^7K h V 
^J;(/0. 5mLOE77W^I^77-F^ T 
/u=rvT-e, l 8B#H»«ELfco MtK h y 7/^p^S 20 

£jE$;«ll£\ ScEET (62t/45mmg) tlfU 
^fe^fr (30g N 8 2%) ^^Lfc 0 1H-NM 
R. (Gamper, H. B. , Nucl. Acids 
Res. , I2lt fl4 5-I15 0l^ 

BR) o 

[0 17 3] (2. t^^-2, 3, 5, 6-7^ 30 
7/^d7x^x7t^ (2) ) 2 0mL^MDM 
F^<7)2. 5g (10. 3ramol) l^d-t'tfy 

It, Sflfbfco 1. 7mL (12. Srnmo 1 ) <7> h 
yxf^/^y, &^T3, 4g (12. 5mmol) 

^lSr«bDLfc 0 r.co^te^r. 2WrlB«»U, 

^ y— m^sKu— ->gy|:j:otB*L 

to f bti^iM, 15mL^f/K'2[s]jS*. 

fcU &6H*Sr**Lfe (2. 6g, 6 5%) 0 1H 

— NMR . (Wilbur, D. S. .Biocon 40 
j. Chem. , I8t, 15 7 2-15 8 41^ 

RR) o 

[0 17 4] (3. N-^f/^y^t'^y7^ K 
-^fyux^f/l' (3) ) 3 OmLOMzKDMF^CO 
2. 5g (6. 4mmol) i<7)Wyfh7 7;^ 
n 7 jn^/l^n^yv^, T/l/^V#{S^T"C\ lOmL 
(DMtKDMF fccfctfl . 25mL (9. Ommol) CO 
hyxf;U7^y^Hg«Lf:l. lg (7. 7 mm o 
1) <DN-7< ^/U^y v^y/f/Ux^f/Ut Kt3 ^ a y 
KO^-^Dtt 0 :^S^ft^, attl?2«F so 



l:];ot|4Lf: 0 g$5:^DP^A (2X1 0 0m 
L) t*i[±m 7K (2X2 0mL) U ^ttt 

/WSr^^tLT»fc (2. lg, 98%) o 1H-N 
MR. (Wibur, D. S. , Bioconj. Ch 
em. , 18*, »5 7 2-*5 8 4lSr#W 0 
[0 17 5] (4. N-^^V^D^Hf*f ^7 5 K 

BK (4) ) N-^f/^y^t'tfyr^ k^a-^ 

*7VU«r* l^S^L^^b^T*. 3 1m L (DM e 
OH*5j:tM OmL^ 1 N N a OH^iB^fK4 3 'CAD7X 
frMVtio ^(Om&mtes 5 0mL 5 0% Me OH 
U -tUT»>f ^"VSESMWreTKSfS (hyd 
rogen form) (AG MP-50, BioR 
adJ.-etfPLfc, ^ U :«K50 

% MeOH/TK-CSbi^L (3X5 0mL) . tttg 
KD^-U^x/^i/-v/ 3 y(aotKLT, N 

-^/i^ y v'/wtf^^r ^ y^&-%-7 -fry 4 

tVXmz (1. 6g, 9 0%) 0 1 H — NMR. (W 
ilbur, D. S. , Bioconj. Chem. , 
I8t, »5 7 2-K5 8-4l*#«) . 

[0176] (5. p-T^ y/UT^ K7x^/I/» - 
D-#^ ht°7/yK (5) ) 4 0mg (0. 1 5m 
mol) CO p -7$ / 7xx/l/ -D-^/7^ ht°7/ 
•>KSr, «l*Lft35St>, 2 5mL^^/-/^j;t;2 

0 0 m c L (?) F !J xf ;l/7 ^ >Htt Lfc 0 ^(73^?$ 

TK^tfT'ft^bfCc 5 3. 3mg (0. 6mmo 

1 ) <OT? y a>f/U^n y KSr, 5mL«ffl^f 

(moist pH paper) TllbWt'C, 21 

ti, AG MP-lJoil/AG MP-50, BioR 
ad) T«Il/: fl SjBESro^— 3iy<sKU— >3 > 
iaot^t, B#S:»fc (4 3m g> 9 0%) 0 1 
H — NMR. (Romanowska, A. „ Meth 
ods Enzyraol. , 12 421, 19 0~H 1 
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[0177] (6. 4, 7, 1 

(6) ) 20mg (O/O 7mmo 1 ) 5m L 
COO. 2MjK»tM)^^^8 0mg (0. 3 5 mm 
ol)04, 7, 10-h!iW-l, 1 3-hDf 

^yyr^y^ifrM (pHio. 5. 3 7t"C) — 

g$^h!J7/^DSWfDL, 3z bT5j£t§H P L 
C (Vy d a c C — 1 8 ^IX^^— ^ (prep- 10 
scale) #7*. 6mLA\ ^fbffl : H2 O 
(0. 0 8%TFA) /ACN (0. 0 8%TFA) ) 
^iotiML, 7. 3mg<04jj;*Sr*fc. (Rom 
anowska, A. .Methods Enzymo 
1 . . I2 4 2t, 19 0~fgl 0 l'Hi#J») o 
[0 17 8] (7. 4j3j:t;6^GMlSf3S^ft 

(7) ) 2. 5mg (7. 4 m c m o 1 ) il^4 

1. 5mL(OMDMFl:, r^^y#iatt% "9H$~ " 

"02. 3mg (8. 8mcmol) <D1 £8^*0 bfc D S 20 
^x^r/WM^, v^^TLC (5 : 1 CHC1. 
3 /CH3 OH, R f 0. 5, UV) mot, 

loT^^^-Lt 2 5^, C<Oj^4^£. lmL 
CQlizKDMF 3 . 2mg (5. 9 m c rn o 1) <D 6 

*U ^LtiiMiWHPLC (Vydac 
C-18 S^Sx*^— /^7A, 6mL/5?\ #W : 
H2O (0. 0 8%TFA) /ACN (0. 0 8%TF 
A) ) iaotSSlfCo 614. 6m go (Ana 1 30 
ogous chemi stry, Wi lbur, D. 
S. , B i o c o n j . Chem. , |8i, 1572 
5 8 4l=Sr#S) o 

[0179] (8. 1, 2, 10, 

(octadeutero) — 3, 6, 9 - h !i ^ 
^•5-— 1, 1 (8) ) lg 

(9. 4mmol) (O l-^^V =-/uSr, 

H^T, 1 0mL<O^Lj&7^^=»*-C% 2mL<DD 2 0 
l^^Lfc 0 D2 o^o^-D-x/</Ki/-v'3y(iJ: 
o~C^*b, ^LT^^^oir^^4lH]S^vilLf^o d 40 
-2 is^ls^?!) — 2 5raLOSi^>t> 

i#i:ij)0t, IVMTl. 6g (28. 2mmol)<D 

*U ^bT*#<b^7t (2X2 
5mL) "CttiliLto ftjBtSro ^— y — ^<sKu — a 
ytliot^t, (1. 8 5g. 8 9 

%) 0 (A s h i k a g a , K. , B u 1 1 . C h e 
m. Soc. Jpn. , I6lt, l2 4 4 3-|24 
5 0H«r#H8) 0 50 
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[0180] (9. 2, 3, 11, 
fD-4, 7, 10-MJ^t-l, 13-h!if> 
y^7;y (9> ) 7^^^ (Aldrich) 

£ x 2 OmLCO^y 3? / — /nfrC&Ib 3*^X^:7 
(«Siffi«) 7^^^IHI (Tef lon-li 
ned rubber septum) SrSl v ttttfc 5 
OrnL^^^-^f y/^T/^lg (4. 6 
mmol) 0 8W:»fUCo :^7^^K^ 
^— «#R3, r^BWSrWai-a 1 8^— v?«-S: 

^^•C»^ -tLt^O^ftOTtyT'ySr, 40ps 

i H 2 s-easstu, 4«ph, (8 or) +trid 

«U r<DH(t:«8tS: % *» J; o T Ifc* U 

»HPLC (Vydac C-l 85)^^^ 
^ A , 6 mLA\ H 2 O (0.0 8 % T F 

A) /ACN (0. 0 8%TFA) ) ) triZoTffi^b 
7t 0 flXjtl 80mg Q (Ashikaga.K. .Bu 
11. Chem. Soc. Jpn. , |6 it, 124 
4 3-124 5 0JC«r#HR) . 

[0 18 1] (10. 6^a**4bT^a^ (1 0) ) 
25mg (0. 09mmol) (7)5£r, 5mLW0. 2 
Mj^g^ H^^^90mg (0. 0 4 mm o 1 ) (D 
9 (pHlO. 5 3 7tt) ~*iWUfc. 

y7/^niSt^fPt, ^ItfflHPLC (Vyd 
ac C-18 ftM^tr— /^7^, 6mL/53\ t 
■biS : H2 O (0. 0 8 %T F A) /ACN (0. 0 8 
%T F A) ) ^J:oT^Mbfc 0 HXft6mg 0 

[0 18 2] (11. 7<OK**<bT^-o^ (1 1) ) 
3mg (8. 4mcmol) 1^4^, T/^VffflM 
T"C\ SH$U**S5>, 0. 7mL(7)«*DMF{:g)|L 
t 0 5mcL(7)M)^W;^ S^T2. 4mg 

(8. 9mmcmo 1) <D 1 SrjfeJObfco fit£^*7Vl' 
<^**ft. v'il^TLC (5 : 1 CHCI3/CH3 
OH, Rf 0. 5, UV) idJzoT. XTjfy M^iTL 

C ^ h Sr^««t-efl!¥l-ft»i- 5 ^t^ot^^ 

^-bfc 0 2 5^1, r Sr* lmL(Oi7KDM 

F^6mg (llmcmol) <D 1 Olrg&JDbfco 2 

UT*1»*J**S:, ®*BH PLC (Vydac C - 1 
8 #5*;*^— 6mLA\ »SME : Hz O 

(0. 08%TFA) /ACN (0. 08%TFA) ) 
iaot»8Uo Ril. 8 m g 0 

[0 18 3] (12. GM1«PS^ (12)) 
1. 8mgC01 1 Sr. «#L*d*e>, 2mLCO100m 
M Tris/lOmM M g C .1 2 , pH2. 3 Mil 
Life. 1 5=*-~y bMt&Z- -D-^7^hy 
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(Sigma) ttmUL. ttT 1 2l*Mffc, - 
ft\ 3£f@H PLC (Vydac C - 1 8 # 
gt^-A-;^^ 6mLA\ ^tftte : H2 O (0. 
0 8%TFA) /ACN (0. 0 8%T*FA) ) ^<fco 

[0184] (tK y 5 v y V^7— g-fiK 
2*J«) ) -frfifctt, Kffi*rE«Snfcft* (Ka t a k 
y, R . t>, J C H EM SOC PERK T 2 

(2) 321-327 FEB 1990) 

/>LO&^J:^iiiP^2Xfi^#9o W^tT, 10 

[oi8 5] (i, 6, 9-hy 

^^-^^•r^^ (13) ) 2% (w/v) 7X^b^h 
(5mL) dSit/^^U^^y (5. 3 

g, 50mraol)O«fl««^ T^Jo^hJ/I. 
( 7 . 9 5 g v " 15 0 mm o 1 ) SrSsM Ufc 0 ^ <DW& 

-turssibTt (MgSo 4 ) o r.<7>?t^&\ — y 
^ y ^-rc/^^w— i>3 vie J:oT^^Ufc 0 r.nSr2H] 

[0 18 6] (^xfyU4, 7, 1 0 - h y ^=¥1*- h M 
^Tt>>- 1 , 1 3-v^^- h (14) ) 2 g (9. 4 
mm ol) ^13^, 5mLOx^y-/uM?Lt 0 

C0KJ£*£— Sfe*DH&3SgteU7to ^(Dfrfcm*. 4 0mL 
4)tt4£;< fuyttttJJU 1 0mL^7K"ei Ink ^LT 

mi- (MgSCu) s ^LtM^tT, sM^S: 

[0187] (1, 13-ytFn^>-4, 7, 10 
- h y ^-^r-y- HJf^^ (15) ) 7F7t KD77> 

(1. 7g, 5. 5mmo 50mL(7)t [C 40 

aH2] THF, 0. 6 6 g, 16. 5 mm o 1 (07^B 
\MT^% A'y o — B.SS*D* s ^Ti"5^, ii 

fiJcDL AH^ /— /UT^^U ^rU-T^b^ 

U ^OitBSfeSr* 3 0mLOTHF^6lE]»t, 
£*#fc 0 tKiAMtr, ^^^^F^77^ (* 
irhvC) ctoT^LfCo so 
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[0188] (1, 13-^od-4, 7. 10-h 
!)^thyf^> (P2OT«7fD^) (1 
6) ) 1 . 1 . g (4. 9mmo 1) 5t, 3 0m 

L^ttiR^ >"P<D 1 . 15g (14. 6mmol) 
Oft try v^^, «#LfcasfeS*DU «V^1. 8g 

(14. 6 mm o 1 ) (omt^^-^^tULtZo 

5mL03M HCL^ »IX fcJRJDL 

LtfEftt (Na SO4 ) . Hfe*s^ofc*>f/i'S:» 
/to ifeMM3j;U««o|**», :o^a!) KSrSfefc 

[0189] (iBADOXH) 
(1, l3-yy7/-4, 7, 

(1 7) ) 4mL^^^f/^;l/^^yK^0 > 
78g (15. 5mmol) ^>7>ftth!)^S 
8 0tt% 1 g (3. 9mmo I) O 1 6 & 
SSlJDLfco 2P#IB«L r.OKJC*^, lOmLOf&Foife 
h y 5mL(7)7K, *5«tt^5 OmLOgl^ 

3 EHfei*U C^rtWlSrftflfcL (N 

a 2 SO4 ) . tLTJBISrlfeiLfci 

/U) lliotaifilfc, E S I -MS : ^»Jfflu 2 4 
0. 1 ;£BMU 2 4 1. 1 (M-HH+) + o 
[0190] (1, 15-^7^-5, 8, 11-h 
y ^-^ri^-O^X77 V (18)) 0. 42g (10. 4 
mmol) (Off i 4 L A H Sr^tt § 5 0 ra L <7)KST 

mmm^fCo 15mL«THF^0. 5g (2 
mmo 1) <D1 7 Sr. 2 0»BICfofcot«TU 

fe)^3 OmLOTHF-C6[H3Sc^Lrto WWttffiWSr^ 
frit, tU»P^"!l-^^*>3 VtCcto 
TBfc^U ^^*»^c ES I -MS : ^SOfiS. 2 4 
8. 1 ; Hflltt, 2 4 9. 1 (M + H + ) + c 
[0191] UbkJWfc) Jt7k=St£, «*SlHfc7VW5=- 
r>Ay (9 8%D) 14^1/17^ 

bTto 

[0 19 2] (fy7-f !)*g«»Bl (N- -D- 

^/u^f-^^^-if^^) i:ov ^T^M^Sf^^) 

(13. p -T ^ J y zx-=-}V- ~D-N — Tir^/u^ 
/Uzn-y- ^ > (19) ) 20mg (0. 0 7 mm o 1 ) (O 
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> (S i gma) Sr, 5mL(OPiliy-1 / W^T/U (s 
epta-lined vial) f 3mL^?/ 
- /I/ * 60 5 m g (O L Jgtt ft # ' < 9 ^ ■> A 

Sr. H 2 ^t77^>aU. H 2 ^/^^Ts SSKSril 

BftSr»fc (1 8m g, 9 0%) o 

[0193] (14. p~T^ yyUTS K7x^- 
-D-N-T-ir^/U^Vu^if ^ >- (2 0) ) 1 0 m g 

(0. 03mmol) CO 1 9 Sr. 1 5 m L CO > * 7 — 
*5<fctfl OOmcKDh Ilxf/UT;^ ftffbtt^ 
^tttto wO^ffiSr, 7Km^"e^bfCo 15mg 

(0. 1 7mmo I ) <DT ? ] J cts( a ]) K£> 2 m 
LOfLiSIt ^ ^ u > K2g» U it 5 » Wfc bf:o 

u jttv^r2WFm»»bfc, 9cv^ «ph 
*5«t^»^^^*w/iB (**ve*v AG MP - 1 

WAG MP - 5 0. BioRad) tMlfc, ^ 
KSro^— — 3cl/<sKu— ^"Clft*b. ©f£ (1 1 
mg. 9 5%) Sr'ft/Co 1H-NMR. Rtllmg, 
[0194] (15. 3, 6-^^-1, 
^v?- hV/i- (21) ) 2g (0. 03 2mmo I ) 60 

/l^. 3 OmL^i^f >^60 
0. 5g^iM«^^ I^"C5g (0. 0 
9.6 mm o I ) <DT ? V & ^ h !> A'SrSSSPU limt- 

jj-x/^i/-y 3 y|;J;oriliU, 

^//^/-/^) (aotfssi, mtt-i^it'&Ki 

(3. 2 g, 6 0%) o 

[0195] (16. 4, 7 - v^-*M>— 1 , 10-7 
^y^T S > (2 2) ) 7 y^/^ (A 1 d r i c 
h) ^iUr^vf-yayiao'C, 

^. 7^y^BlSrS9Wtfc50mLO 
ij ^ — ^ y^/<^ T^X 1 g (6mrno 1 ) CO 
2 1 l^gLTto Z-<D/<4T J\s<D^V K*"*— - 
fiORligSrRii-*"^ 1 Hz t7 7'> 

^ortyT'U Sr. 4 0 p s i H 2 4T5fcWU 
fjftzkft* (8 or) *K:4WHBH£ttU rcolIU$ 

/Kw— hbfco I^SH«»5rfftHPLC (Vyd 
ac C-18 'fiWL^tT— tVjiyh*^ 6mL/^ ^ 
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: Hz O (0. 0 8 %T F A) /ACN (0. 0 8 
%T F A) ) CJ:oT»l!tfco 
[0 19 6] (17. 2 0ioJ:t/2 tr^W)^ 
• $M (23) ) 5mg (0. 015 mm o 1 ) CO 2 0 
Sr. 5mLC00. 2MK»t h y 1 3mg 

(0. 0 6mmo 1 ) 02 2<Z>«#^«* (pHl 0. 

3 7tt) — **oufc 0 ^oacs:* zummfsz 

^USftHPLC (Vydac C-18 
,o -/^7A, 6mLA\ Mffi:H 2 0 (0. 0 8% 
TFA) /ACN (0. 0 8%TFA) ) t£.fc oTfttSf 
b/Co llXS6mg 0 

[0 19 7] (18. 43ocfcT/2 3(DSFB SS^a"($ 
(24) ) 4mg (0. 01 3mmo 1 ) gC0 4£, 81 
»L*36 s b, T/^=f^#H*T-Cl. 5mLC0$*7KDM 
Fi:S»tfco 1 Omc bCO^Sh D ^jVT % >\ Wt 
l>T4mg (0. 015mmol) (D1»U: 0 IS 
Sx^T^wMt, yU^TLC (5 : 1 CHC1 - 
3 /CH 3 OH, R f 0. 5, UV) KcfcoT, ^>K:y 
20 h bfcTLCT'i — hSr^ftflE-elBi^lwftflfci-S^fc^ 
J:o-t^*~bfc 0 2 5^i, ZCDWt&Vo*. lmL 
<7)SS*DMF "fCO 6 rn g (0. 0 12 mm o 1 ) CO 2 3 

*U tlti^i»HPLC (Vydac 
C-18 ^^^7A, 6mLA\ : 
H2 O (0. 0 8 %T F A) /ACN (0. 0 8%TF 
A) ) ttUzoTttKbrt:. 1RS4." 2mg 0 
[0198] (19. 1, 9-7^7/^^-70-3, 
6-i?**-9— 1, 9-/ty^M/M2 5)) 
30 0. 5g (8mmol) ^ifl/y^^"/^, 0. 
1 g^K»*IHW y (2 OmLCOTir h = h U A> 

M8S*DU 2fcV*"Cl. 4 g (2 4mmo 1 ) d - 3 

Mi:J:0Bfc*U *>f/HR«Sr»fc 0 Sri'!' 

<fc9»KU m^(O^/^«0O. 9g (6 5%) 

[0199] (20. 1, 9-7h7^-ro-3, 
40 6-^^-^rf— 1, 9-/t^7^ (2 6) ) Re 
n e y ^yfrfr (Aldr ich) s ^ % *ss<*-*J a S 
*o£Xf"r%>7 L — >'a ^t-ct »9^7K^ ? S — /^X5m&c 
^Lfc 0 2 0mg<OjSB»bfc*aSr**^ ^ (3 

OmL) ^tCiaffiL, S^V^T. 0. 5 g (3mmo 1 ) 
CO 2 5 (T e f 1 o n ^^z^— ir^^ A^rH^fc 5 

t) 4:iaC-e»9Wt, UT^Tir Sr. 40 ps 
50 i H2 tft-^U *:L-C (8 0^) l^4B# 



(28) 



«SB 2003-107066 



53 

^gi»Sr, fftHPLC (V y d a c C- 1 8ft%L~* 
4r-/U*7-^ 6mL/» W:H 2 0 (0. 08 
% T F A ) /ACN (0. 08%TFA) ) tt:J:!9fSjK 
Lfc 0 

[0 2 0 0] (21. 2 30S7kiRfcLfcT^n^ (2 

7) ) 2 Omg (0. 0 7 mm o 1 ) <Op-T^ U 

(90mg. 0. 4 mm o 1 ) (0. 5 m L CO O . 2M 

}^m-rv ] j^^)(omm^. phio. 5. 3 7tt 

Rhil^yU^-nBfBS^tfdU fftHPLC (V y d a 
c C-18j}S^^^7A, 6mLA\ » 
ft:H 2 0 (0. 0 8%TF A) /ACN (0. 0 8% 
TFA) ) \z£Vnm^tz 0 I&fi2mg 0 
[0 2 0 1 ] (2 2. 2 4<OK**-fkbfcT'^o^ (2 

8) ) 2mg (6. 3mcmol)1^4^ flttfbfc 
^bMzKDMF (1. 5mL) 4"^. T^=fV#ffl^T 

^T2. lmg (7. 6mcmol) <£> 1 &8fe&D Ufc„ 
gtt^xA^Jg/SW:* ->^TLC (5: 1CHC1 
3 /CH3 OH. R f 0. 5. UV) (^St'^^^ 

-LfCo 3 5^11 :^M4rag ( 7 m c m o 
1) (D27 (lraL(7)S7|cDMFW KS*DLfco 2 

j£$9&r, i£f@HP LC (Vydac C - 1 8^®l-^ 
.^—^#7-^ 6mL/5) f£tb*8 : H 2 O (0. 0 8 
%TFA) /ACN (0. 0 8%TFA) ) ^J: 9 **M 
L/Co liXfil. 2 m g 0 

[0 2 0 2] (23. SFBrt«f5«2RS£-&# (2 9) ) 
1. 2mg<0 2 8 ^2mL^l 0 OmM Tris/l 
OmM MgC12, pH7. 3 tt«»^8l#U*dS b 

f (Sigma) SrJSSiaU ^tt 1 2B#Bfl«l^ s-s- 
ftSrfffiHPLC (Vydac C-18^S-^^- 
;^7A, 6mL/» »:H 2 0 (0. 08%T 
FA) /ACN (0. 08%TFA) ) UL±<?«fttL 
fco K*0. 7m go 
[0 2 0 3] (Dify7 ^ y #3iH£» (^^7 r ^ — 
^fc»^B*»Sfl^rt) (24. p~T 
^ y /UT ^ Yr7 ^=-J^~ -D-N-T-fef/l/^^f 
$ V- 6 -y^^7x- h (30) ) lOOmg (0. 
28ramol) 020^ 1 OmL«DMFC, T 
/^VfllTtl^-r^ft^t/^^^O Lfco 8 9 
m g (0. 5 6rnmo 1 ) <oWM V V KfcTIJ *J> 

2raLOSiDMFtlI^l, ^UO. 7 
x x IX, 1. 3x*5±tfl. 9X^4(4-700 
mcL, + 4 00mcL N +2 0 0mcL. *5j:t/+ 6 
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OOmcL) T£E«ii:^DLfco KJ£WiifT«r* SHK 
ffcSlO#*©S*n 1 HMW«K 1 5 m c LOjg«Srl**i- 
5 C £ Jr £ 5. 29ppm^b5. 24ppm^ 

(CD Fy^>7 hco 1 h-nmr-> 

^gttr £9?a*U d-6DMSOCS^«U ^lt 

J;^C-6^/i/7x-F) W±3&stBai"Si:, r.<7>®£ 
ttSr- 2 O^-CS^ ttiU tU-Cftfft^o ^<d£.j$M 
10 *J*ffi»W»fcJ;0»lfcfc^U ®*PHPLC (v 

ydac C— 1 8^^-^^— ^^^^s 6niL/5) 
f£ftb*E : H 2 O (0. 0 8 %T F A) /ACN (0. 

0 8%tfa) ) izzvnm^tco &m7 2% 0 

[0 2 04] (2 5. 1 8:fcJ;l>*3 0<D^4 *vWMD£ 
$m (31)) 25mg (O. 058 mm o 1 ) W30 
Sr. Ji^LfcS 3mg (0. 35mmol) CO 1 8 (5 
mLCOO. 2MfiMW-h !J pHl 

0. 5 , 3 7 0 CT^APL^o rco^j££3 0P^xMt$ 

20 U SftHPLC (Vydac C-18»-^^ 
;^7A, 6mL/» ^®}*@ : H 2 O (0. 0 8%T 
FA) /ACN (0. 0 8%TFA) ) ^J:9»»L 
fc 0 iRSl Om g 0 
[0 2 0 5] (2 6. 4*5 Jit/ 3 1 COS FDSf^ft 
(32)) 5. 7mg (0. 018 mm o 1 ) M<D 4 
Sri 1. OmKDfeKDMF ^\CT =f>#H^.T^» 
j$L4^?>S)Slt, 2 0mcL<DKiMlx^7^ 
>$t8sJ!JDU> ^Vv-c 5. 5mg (0. 0 2 0mmol) 

30 (5: ICHCI3/CH3OH, R f 0. 5, UV) 
MfcTLC7u- h Sr«!*^ft«i" 

3) ^J:9^-^-bfc 0 2 5 5)11 ;itDffi-&feS:l 0 
mg (0. OlSmmol) .(7)31 (lmL^KDM 

Bgfc*U *L-C*J»**4*Sr, fftHPLC (Vyd 
ac C— 1 8 7 J*. 6mL/57 ^ 

: H2 O (0. 0 8 % T F A) /ACN CO. 0 8 
%TFA) ) \Z£ «95ff^bfc 0 HXftS. 4m go 
[0 2 0 6] (27. 1, 2, 14, 15-*^v?a 
40 — fo-l, 15-y7;y-5, 8, 1 

i^^^^^^v (3 3) ) /Kyi-f/^7;y!)^ 

[0207] (28. 31 <OlT7k*ftT-*-n ^ ( 3 

4) ) 25mg (0. 0 7mmo 1 ) C0 2 OS:, ffiWL 
f:100mg (0. 4 mm o 1 ) <D 1 1 ( 5 m L <7) 0 . 

2MK8t h y ^A*) OSttfc* pHlO. 5, 3 7 
'CtSJDLto ^^3B^5l^T$i±. ^COt^ s -(Dm 
WSrftRhy 5£fBHPLC (V 

ydac 6raLA' 

so : H2 O (0. 0 8 % T F A) /ACN (0. 
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0 8%TFA) ) fciSW&Lfco iRfi7mg 0 
[0 2 0 8] (2 9. SFD«^* (3 5) ) 
4m g (12. 6mcmoI) S<04$r. &WLt£tfb 
^TKDMF (lmL) 7/^>#iITT'glgL 
/c 0 2 0racL(DhyxW;y»U 1^X4 
mg (14mcmo 1) OlS:»Dtt, Stt^f^ 
COTfcj&li. yU^TLC (5: ICHCI3/CH3O 
H. RfO. 5, UV) (ffift8IE-C^>Ks/ h L/cTL C 
^u-h*MJt«w««i-5) KJ:9*~#-Lfc. 2 0 

r<7)^ftl^7mg (llmcmol)<034 10 
(lmL^lTkDMFW l:»l^ 0 4B$R8^ 

tSHPLC (Vydac C - 1 8^S-^^-/^7 
A, 6mL/» 3j£fjW@:H 2 0 (0. 0 8%TFA) 
/ACN (0. 0 8%TFA) ) 3fSSS b/c e 

2 . 7 m g 0 

[0 2 0 9] (N- (d- tf^— yb-^lx=i>>^ /u) 
-12-7>7K7^^i (3 6) ) it£ty)4 (3 2. 
2m g. 0. 102mmol) M/£T (P2O 
5 -C) T?— BfettJftUfco RSDMF (2mL) £8S*D 20 

jnaL*^e>6H*ufc 0 hjixw^y (34mc 

L) Sr8&*DU ^V>T 1 (2 0. 4 rn c L . 0. 115 
mm o 

owHJ-esaw bfc Q r^i^i^, i«M«*i&-e* gut 

Tt«U/to 12-7-;;K^>S(2 4. lm 
g . 0 . 11 2 mm o 1 . Sigma) 1 Sl-SS*P 

b/Co CHCla (8 0mL) &8yjDU ^LTW«IS 

1MOHC 10 20(0 1 0mLg^i5fe#Lfc o 30 

7c 0 r^^Sr^^/^/Hw^U, ^ltM(OD 
MF**ffit^l*fcJ:oT#*U ^UHPLC 

(Vydac 2 1 8 TP. A) ^£oTftM 

Lfco 8i^D^7Ali: 0-10^ (0. 0 6%COT 
FASr^Ti-^TK) ; 1 0-55^ (0. 06%(OTFA 

Stt5o~ioo%^^y-^) -efctK 6 

mL/^fc^o IR13 1. 7m go 1 H-NMR, E 
SI-MS, tmCfflE 5 13. 4 . H'fflijffi 531. 4 (M 

+ H) + o 40 

[0 2 10] (3 6C0N-t Kn^y^^v^W 5; iP/U 
^-^=tjU (37)) 36 (9. 8 m g . 19mc 

mol) JiiTt'l OOmcLWKfiDMFtCSK 
L/c 0 N-fc Ko^r^^^ *>W S K (2. 2mg. 1 
9mcmo 1) SrSS*DU t^ty^^p^^/^ 
stfv*-f S K (3. 9m g. 1 9 memo 1) 3r8fc&DL 

fc c «NBT6 oWHiaffl-eMH^bfco ^ 

I3/CH3OH (15/1) -CHCh/CHsO 
H (12/1) OfcJKSrffi.t^v'y jJtffr<07 7 y\y=^ so 
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^ h^77^-Cttl/c 0 4XS9. 8m go 1 H- 
NMR, ESI-MS, H-S«6 10. 8.HPJg6 0 
9. 7 (M + H) +0 

[02 11] (N— (N — (d— tf^^/U-^3i> 
~,u) -12-7;/K7^/^^) -^>3-» (p 
yschosine) (38)) 3 7 ( 6 . 2 m 

g . 1 0 m c m o 1 ) *5 J:T>*^*>= 1 ( ( p y s c h 
osine) (4. 7 m g . 1 0 m c m o 1 . Sigm 
a) $rtSTT2 0 Omc L <D^DMF ^(rjgft? L 
/c 0 i/>fyypf/Hf^7^y (5m cL) £j&&D 
L> ^LT. *B-e2BRI4*T-Cll» 
U/Co 1k^«S:tffHPLC*7A (Vy d a c 2 1 8 

/»t0-2 0» (0. 0 6%TFASr#t57k) . & 
V^2 0-8 0» (0. 06%TFA^t50-10 
0%<D**S— J^) "C-JgiaU^o 4X1:3. 8 m g 0 >H 
-NMRo ESI-MS, ftH9 5 7. 3. HR|9 
56. 8 (M + H) + 0 

[0 2 12] (N- (N — (d-fc'^^U-IJvUn 
— ;U) -l2-7;/Kf^/^^) A 

y y v (39) ) ;*7-f >-rf>/v^^^y/u 

n yy (4. Omg. Sigma) £r 1 raKOgilDM 

Ft*i^i, *LTmmzn&m>b&m\z±->xm 

^b/co 2[h3I^ { 9 31L/c 0 g^co^Lfc 

#eM<OfiJ&H> 2. 5mg (5. 4mcmol) "Cfeo 
/c 0 :<OSIi^ 3. 3 m g (7) 3 7 (5. 4mcL) . 
1 5 0 m c LCQ^jtjiDMF. ioJ;t^2 . 5 m c LO'^ 

BIT- 3 0 P B 11STt-Stf Lfc 0 it^ZMMH PLC^J 
7 A (Vydac21 8TPt^-^) I^Al, -t 
lt:^7iN^2mL/»tO-2 0^ (0. 06% 
TFA£r*-T57jO . ^1^2 0-8 05) (0. 0 6% 
^rWt^O-l 0 0%(Z)^^y-/i-) -CHUDL/Co IRS 
3. 8 m go 1 H — NMR 0 ES I -MS. f+JHift 9 6 
0. 3, HSII9 5 8. 7 (M+H) + Q 
[0213] (1, 13-^7^7-4, 7, 10-h 
V**-9-hV5 t #>h<Dd--}f*7-z>'<D&&# (4 
0) ) fls*»2«r* m*tf)fc 3 0-&*<Ofc»^IB«Lfc 

5» in. 1, 13-y7;;-4, 7, 
tF^f*^ (FUka) £R/££it/c 0 w 
Sr. 1. 5mL/M30Wn0. 06%(OTFA 

^Wi"^ o~ 1 o o%(o^^ ;^M«hpl c 

(Vydac2l8TP. "fe * -#B0 J: 9 «» L 
7C 0 

[0 2 14] KTir^/Hbbfc4 0 (4 1) ) ^ 

34 0^ lST'4^f*TT»L/^^, 5^ 
t©3- K*S*ft» (A 1 d r i c h) (ffiDMF 

HPLCT«U 0 :wi5£tt, ES I-MSCio 
T^^L/Co 
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[0215] (t^ya-7D|bU4 1 (42)) 

^ / -4, 7, i o- MJ^lJ-h y^voftfcO*- 
9 Srttffl LTliSS Lfco 

[0 2 16] (t^y^-T^U:4 2 (4 3)) 

fc c ^coltit^E S I -MS{C J:oT(pl^bfCo 

[0 2 17] (M^K)MS N RW*5<tt/«-»J) r^/i 
E?i]^ J: 3^ ^s<?W<om , m(Dfz&(D&W]ikL c — M s 
/MSy^f^\ K^^tl^o B&EISrEm::^ 
-f% MJ-^TVK ESlZli-EHiMS/MS 
ggl^y7^ tT7 y — HPLCy^ 

2 D y^m^^fb J; 9 £ n £ ) t^^nr 
7-if h!i^>y) £ffi^-C«J»rU #^Hzt 

qm?=7 > v \^m-fz>o 3 7 

#*3#i;:, it— if>//^HPLC 
n^to^f KttE s I yv-t^^xv^ 3~>-4k£ft<. 

m s ("A 9 x m#it (m/z) ust^fi^ate^^ 

5 0 ^^KogSS^^aij^u^^ffiBBfiS ( i n t e 
nsity threshold) ^m^^BM^^ 

vMb («*»*SnS»HK (C I D) ) **£C5o - 
cociD77^Vy hcoSMiite^ti, tLTr-^ 

Tii/&£;rx6o :w7 I n^7^CJ: t>, ciD^Mtx 
M S Til JR Ztifc^y^ VtWl CSi^r 5 iajiJ-r- 
^-^-^-e^r^ K*KH£U Itjfi^o ( i s o b a 
r i c) K^^lI/tt5MS/MSX^^ F/b 

lf^Sfc9 4 0d*«^-^^ * 

^V^^T^jS^i"^ ( c o — m i grating) ^> 
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^ifL"CV^ 0 LC-MS/MSS»J6j:c>1#W:C 

[0218] (BtititB** t° v y -sWfctb* v-t^ 
ff^^^ h/i^ (SPE-CE-MS/MS) ^£51*- 

Ktt, S P Elr J;t>flM8£*T„ CEi::J;!>#«i£ft. -t 
ltESI-MS/MSlI^»tlT$^o 

I D*-^ h/UMLt, Seques t V7 h 
^xry^fAt^jf-^^^^lStfCo SPE 

ata^M^tt. »-&b^->y tr^ y — i-s: 

■7>07^-^7AT*fe5. -y-^^^ss^^^tt 

20 £*W Iit)bix/c 1 0 0 — 3 0 0 n 1 <D*«fe^aET*S 

tB^n, tits- 3 o n i waau»«4t*t«*» 

2 0/xm^fc(i5 0 ^rnCO i . d. ^ ^ fc 0 ^ ]) — \z £ «9 

s i ^ ZV'dt^ikZtiZ) C^^^yK^^y 

<b) o ^(Di/^^m^^X, ^^K^WSSrs 6 6 
075/ h^eA' (attomole) (2 OfiOjSS^^ 
30 f Kl^ttS50 0 f g) (7)SST\ 3 3amol/ 

ii % 300amol/Ml *«S^»ftK«"C 1 0 f m o 
1 (5 0kDa^^y/^f^o#0. 5ng) » 
SKWJdiS^Lfc^^ K<^C I D^-<^ hM^XVm 

0#^tr^^cD5r^fc^^ffl$n^o SIMtCI 

5o t ^ < oi^yt ^-^^pbi:m s t-ftta 

40 Si§£\ ^(DCEmJE{i, gfi»tKoy/Sh5o - 

<Dctx\ ^rt y— ^m^g^SE^M^b, :nc 

(peak parking) SW^iE^CO^Il. ft 

tg^DLrc^^/^, <&^^>m^^^*i-^^^-^^c I D 

so [02191*1. a -7^ F7/U7^ ^ffft^COffi 
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£m<Dj£m (is*^ ^tf&^miSLttw*? [0220] 





(« 5 


*m 




(4^*1 ) 


1 


518.4 


2+ 


(K) IWCK 


2.70 


2 


568.4 


2* 


(K)ALCSEK 


2. 58 


3 


570.4 


2+ 


(K) CEVFR 


2.90 


4 


760.5 


2+ 


(K) LDQWLCEK 


2.62 


5 


710.1 


3+ 


(K) FLDDDLTDDIMCVK 


2.88 


6 


954.2 


3+ 


(K) DDQNPHSSNICNISCDK 


2.90 


7 


1286. 
9 


4+ 


(K) G YGG V S LPE WVCTTFHT SG YDT 
QAJVQNNDSTEYGLFQINNK 


NA" 



[0 2 2 1 ] * 2 . j>Wc3S tf 5 * W<g Kg 



10 2 2 2] 
1^2] 







{d0/d8) T 




(dOJdB)' 


% 


LCA_BOVJN 


ALCfcSEK 
CtfEVFR 

FLDDLTDD!MC#VK 


0.94 
1.03 
0.92 


0.96±0.06 


1.00 


4.2 


OVALCHICK 


ADHPFLFCttK 
YP!LPEYLQC#V/K 


1.88 
1.96 


1.92+0.06 


2.00 


4.0 


BGAL_ECOLI 


LTAAC#FDR 

IGLWCSQLAQVAER 

IIFDGVNSAFHLWC#NGR 


1.00 
0.91 
1.04 


0.98±0.07 


1.00 


2.0 


LACB_BOVtN 


WENGECtfAQK 
LSFNPTQLHEQCflHI 


3.54 
3.45 


3.55±0.13 


4.00 


11.3 


G3P_RABfT 


VPTPNVSWDLTC#R 
|VSNASC#TTNC#LAPLAK 


0.54 
0.57 


0.56±0.02 


0.50 


12.D 


PHS2_RAB1T 


IC#GGWQMEEADOWLR 
TC#AYTNHTVLPEALER 
WLVLC#NPGLAEIIAER 


0.32 
.0.35 
0.30 


032±0.03 


0.33 


31 



* ItB^&n. Swiss Pro tfii£mzVE5 
(www. expasy. ch) Q 

t #^7^ Kiro^T, 12 3 \zfski-X 51-, ItSrtHI 
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# I CAT«->^r^/«c 
[0 2 2 3] *3. j^»aK£ LT^f 7 ^ h-*£fcte 

a y 4 —'^0 
[0 2 2 4 ] 
[*3] 
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62 













ACH1 


KHNC#LHEPHMLK 


>100: l 


/ 




ADH1 


YSGN/C#HTD LH AWHGDWPLPVK 
C#CtfSDVFNQWK 


0.57 : 1 
0.4B: 1 






ADH2 


YSGVC#HTDLHAWHGDWPLPTK 
CffSSDVFNHWK 


^200 1 1 
>200 I t 


/ 


/ 


ALD4 


7FEVNP5TEEEIC#H)YEGR 


>100:1 


/ 


/ 


BMH1 


SEHQVELCtfSYR 


0.95 : 1 






CDC 19 


YRPNC#PHLVTR 

NC tfTPKPTSTTETVAAS AV AAVF EQK 
AC300K 


0.49 : 1 
0.65 : 1 
0.67: 1 






FBA1 


SlAPAYGiPWLKSDHC#AK 
EQVGC3K 


0.60 : 1 
0.63 : 1 






GAL1 


LTGAGWGGC#WHLVPGGPNGN»EK 


1 :>200 




/ 


GAL10 


HH1PFYEVDLC#DR 
DCffVTLK 


1 : >200 
1 : >200 




y 


GCY1 


LWCffTQH HEPEVALD QSLK 


0.34 : 1 




s 


GLK1 


lC#SVN LHGDHTFSWEQMK 


0.65 : 1 






GP01 


tCfcSQLK 


0.54 : 1 




j 


ICL1 


GGTQC#SIMR 


>10O: 1 




J 


PP1 


NCtfFPHHGYIHNYGAFPQTWEDPNVS- 
HPETK 


0.76 : 1 






LPD1 


VC#HAHPTL5EAFK 


1 .30 : 1 




/ 


PEP4 


KGVVTGQYTLDGtfNTR 


2 60 * 1 




s 


P5A1 


SWtC#NSTlK 


0.56 : 1 






PGM2 


CJrTGGllLTASHNPGGPENDMGIK 
LS IC# G£ ES FGTGSNHVR 


0.56:1 
0.62 : t 






PCK1 


IPCtfLADSHPK 

CfrlNLSAEKEPEIFDAlK 

C#AYP1DYIPSAX 

IVEEPTSKD EIWWGPVNKPC#SER 


159: 1 
t.47: 1 
1.52: 1 
1.41 : 1 

1 ' 1 

1 .Cj . 1 




/ 


QCR6 


ALVHHYEEC8AER 


1 .30 : 1 




/ 


RPL1A" 




0.B2 : 1 






SAH1 


HPEMLEDC#FGLSEETTTGVHHLYR 
ECtflNlKPQVDR 


0.62:1 
0.74 : 1 






SOD1 


G FH1HEPGOATNG C£VSAGPHFNPFK 


0.46 : 1 




/ 


TEF1 


RGNVC#GDAK 
CSfGGtDK 

FVPSKPMC#VEAFSEYPPLGR 


0J1 : 1 
0.70:1 
0.74 : 1 






VMA2 


IPtFSASGLPHNEIAAQICSR 


0.70 : 1 






YH81 


HYSLC#SASTK 


0.69 : 1 







* S^s^r^&li* Yeast Proteome Da 
t a b a s e (Y PD) Kl<£ 5 (1 9) o 

# y^f^^aS^I CATlil£$tl5o 40 

/to 

(Eth) Sfcfct2%#7* r~ * (GAL) -Cfco 



/c 0 

SSiX5Ct^*0T?fc5 (1 9) o 

[0 2 2 5] 
[«4] 



50 



(33) ^2 00 3- 1 0 7 0 6 6 

63 64 



«4 

mm i ft* i 





B CH E 
















»<^6h-7lL^ k "2 1 fi- 






Amu w/fc'Px al.** 








ji, 3 — 


tfrm/u II"/f rTTu. 




// 11,-1— "7 R— 1 J Vft? 




IU32 


















tam^xasm*** y 


^7—tf 










WMJfstc^U?— fe' 



















30 



50 



(34) #^2 0 0 3- 1 0 7 0 6 6 

















(U>H)G>Kt*mjlttfc: 




sou 3 
























PAH*iaiaear* 


t Ka**>^—fc-(pw<) 


») 




tf(DHPR) 


DHPRjStt«o*?a£;i:fi 




(cyclohydrolise)(CTP-CK) 




S-PTS^IalCISH** 


7^ «J e(6-PTS) 
















x>iisibgj) ess) 


(male* laceton&ce tate) 
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68 



&m 1 at* | mz*£ 



t KD7- VX&W 












h^>X 






7^-/3A^K 














ft7)l**~it 




tmi&Mv^s&m. (as 


a-7HJ7W> 








&1MH"W ; E ? tr? 
a-7h7-tr>7'J^ 
K 










a K 




h7^7x7-t^lg 


7-f yx>ir-r a 






7=b Ka«-— K? 
















(dihjdr DDDrraidinur i a) 


ytKp try i yt-tf 
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70 



(35 4 





GABA-a->rhy;U^ k-H 


















Mti5tt0*ft£ 






*XO*Jft.-A«tt't7 


c ba/j ju-t* * -> 5 - fcift s 
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